The dental and skeletal dimensions of individuals with Class I skeletal pattern in puberty were compared. Eighty patients with Class I malocclusion were selected, independent of the vertical relations (overbite) of the incisors. The sample was divided into 3 groups: normal, short and excessive lower anterior face height, based on facial proportions. The dental and skeletal measurements of the 3 groups were compared among themselves. In the angular measurements, the results showed no correlation in the mandibular plane angle. In the linear measurements, the mandibular length was significantly greater in the group of patients with short lower anterior face height, with a positive correlation among the three groups. The dentoalveolar heights of the incisors had a positive correlation among the three groups in relation to the lower anterior face height, showing that they are responsible for its variation.
INTRODUCTION
The description of the dentofacial relationship of people with normal and abnormal facial morphology is one of the most common subjects in orthodontic literature (1) (2) (3) (4) (5) . Due to the large variation that exists in the population, many studies have been made to describe the variations of the human face, including a system that identifies the various facial types. This classification is of great importance in the diagnosis and treatment planning of craniofacial and dental discrepancies (6).
Tsunori et al. (7) reported that facial type (short, average and long faces) in relation to morphological characteristics is an important factor to be considered in orthodontic treatment, because facial type influences growth prediction of the maxillofacial system in the anchorage system that is used during treatment for the goals of orthodontic treatment.
Facial proportions, as well as their height, once defined, stay constant throughout the life of the individual. Ligthelm-Bakker et al. (8) found a negative correlation between the average growth rate of the upper anterior face height with the lower anterior face height, suggesting that some children show accelerated growth in the lower face height, in relation to upper face height, and vice versa.
The effect of orthodontic treatment on the lower face height (ANS-Me) is a factor of great importance, to be confirmed by the orthodontist. However, the facial type should be considered when planning treatment, with or without extraction. In 1993, Chua et al. (9) used the lower anterior face proportion to demonstrate that nonextraction treatment showed downward and backward rotation of the mandible and an increased lower face height. On the other hand, extraction treatment is not associated with changes in the ANS-Me measurements.
Janson et al. (10) confirmed that the anterior face proportion is an instrument that could be used in the orthodontic diagnosis, instead of using only numerical vertical measurements.
The literature is in agreement with Creekmore (11) that any one technique or philosophy of treatment is inadequate, when used without consideration of the facial type of the patient. The vertical growth should be stimulated or inhibited i.e., redirected according to the needs of the individual patient. Thus, the importance of knowledge of facial types and their characteristics in relation to the growth pattern is clear.
The purpose of the present study was: a) to compare the maxillomandibular dimensions and inclinations, dental inclinations and dentoalveolar heights in patients with short, normal and excessive lower anterior face height; b) to determine the anatomical parts that may be responsible for the variation of the lower anterior face height.
MATERIAL AND METHODS
Pretreatment lateral cephalographs of eighty patients (11-13 years old) were analyzed from the files of the Dental School Clinic at the Faculty of Dentistry, Federal University of Rio de Janeiro. All subjects had a skeletal pattern of Class I (ANB -0° to 4°) and presented dental standards of normality, with no anomalies or tooth loss that could interfere in the lower anterior face. The cephalometric landmarks used in this study are defined in Table 1 . The angular and linear measurements were made in the cephalograms as described in Figures 1 and 2 .
The patients were then divided into 3 groups according to facial third proportions obtained by linear measurements of the upper anterior face height (N-ANS) and lower anterior face height (ANS-Me) based on the measurements suggested by Wylie and Johnson (1) with the proportion of 45% for N-ANS distance and 55% for ANS-Me distance. Using the standard deviation criterion suggested by Chang et al. (12) , ANS-Me values were defined ranging from 54% to 56% for the normal lower anterior face height group, values smaller than 54% for the short lower anterior face height group, and values greater than 56% for the excessive lower anterior face height group. Consequently, the groups were composed of 20 patients in the short lower anterior face height group, 30 patients in the normal lower anterior face height group, and 30 patients in the excessive lower anterior face height group.
Statistical Analysis
The Kruskall-Wallis test was used to compare the dental and skeletal cephalometric measurements among the three groups studied. For the measurements that were significant (p<0.05), the MannWhitney test was used to determine between which group the differences were statistically significant. Pearson correlation coefficients were calculated to assess correlation between the lower anterior face height with each cephalometric measurement. Reliability degree ob- Table 1 . Cephalometric landmarks used in this study. 
RESULTS
The means, standard deviations, and significant differences (p<0.05) between the groups with short, normal and excessive lower anterior face height are reported for skeletal and dental measurements in Table 2 .
There were no significant differences in skeletal measurements among the three groups with reference to the inclinations of the occlusal and mandibular planes in relation to the anterior base of the skull (SN.OP and SN.GoGn), ramus height (Ar-Go) and maxillary length (A'-Ptm').
There was a significant statistical difference in the mandibular length (Go-Pog) (p<0.01; Mann-Whitney test) confirming that the mandibular length was larger in the short lower anterior face height when compared Figure 1 . Tracing illustrating anatomic landmarks, points and angles of the dental and skeletal angular measurements used in this study. with the normal lower anterior face height (Table 3) . There were no significant differences in dental measurements between axial inclinations of the upper and the lower incisors compared to the palatal and mandibular planes, respectively, Is.PP and Ii.PM. On the other hand, the axial inclinations of the upper and lower permanent first molars in relation to the palatal (6s.PP) and mandibular (6i.PM) planes were greater in the short lower anterior face height group.
The dentoalveolar height in the superior incisor region (AUDH) was significantly greater in the excessive lower anterior face height group. However, in the lower incisor region (ALDH), the dentoalveolar height was smaller in the short lower anterior face height group when compared to the normal anterior face height group.
In the molar region (6s-PP and 6i-PM), there were no statistical differences among dentoalveolar heights in the three groups studied.
The Pearson correlation test indicated correlation between lower face height (ANS-Me) to the mandibular length (Go-Pog) and dentoalveolar height in the upper and lower incisor regions (AUDH and ALDH), in the three groups studied (Table 4) .
DISCUSSION
The vertical facial growth pattern is a very important factor to consider in orthodontic treatment, especially with reference to the dental and skeletal characteristics of facial types in relation to the lower face height.
Comparison of Skeletal Angular Measurements
In the present study, there were no significant differences of the SN.MP angle among the groups. In long faces, according to Fields et al. (4) , the total anterior facial height and the angle of the mandibular plane (SN.MP) are significantly larger than in normal faces. In short faces, the reverse is true. On the other hand, Opdebeeck and Bell (3) reported that a short face was not necessarily associated with a reduced SN-MP. Some persons within the clinical short face group manifested a normal SN.MP angle, combined, however, with a short rami. This implies that the SN.MP angle cannot be the sole criterion in the selection and diagnosis of short face (13, 14) .
Comparing the average of the PP.MP (palatal plane -mandibular plane) measurements (Table 2) , there were significant differences (p<0.001) among the 3 groups. Comparing the groups 2 by 2, differences were observed among the groups with normal and short lower anterior face height. Because the SN.MP measurements presented no significant differences among the 3 groups and, considering the base of the cranium (SN), a stable reference plane, not having significant variations of the mandibular plane in relation to the SN plane, it can be concluded that differences in the PP.PM measurements can be attributed to the palatal plane. The values of the PP.MP measurement in the 3 groups are responsible for the determination and division of the groups in to short, normal and excessive lower anterior face height, i.e., the location of the ANS point is directly responsible for the definition of the groups in this study.
It was observed that the angular PP.MP measurement presented a positive correlation in relation to the lower face height (ANS-Me) in the normal and excessive lower anterior face height groups, indicating that, when that value was increased, the tendency of the increase in the lower anterior face height was greater. However, in relation to the angle formed by the SN.OP, there were no significant differences among the groups, in agreement with the findings of Nanda (15) .
Comparison of the Dental Angular Measurements
The axial inclinations of the upper and lower central incisors of the present study showed no significant differences (p>0.05), in contrast to the findings of Opdebeeck and Bell (3) and Opdebeeck et al. (16) who observed more accentuated dental axial inclinations in the group with short faces than in the group with long faces, suggesting a more upright position of the incisors in the short face group.
The inclinations of the permanent first molars on the left side in the mesiodistal direction presented significant differences among the 3 groups for the maxillary first molar (p<0.001) and for the mandibular first molar (p<0.05). The Mann-Whitney test (Table 3) indicated that these results are caused by the differences found between normal and short lower anterior face height groups. It showed significant inclination to the mesial of the crown of the first molars in the short lower anterior face height group.
Comparison of the Skeletal Linear Measurements
According to Bishara and Jakobsen (6), the mandibular length (Ar-Pog) presented no significant differences among the 3 facial types. Opdebeeck et al. (16) also found no significant differences in the maxillary and mandibular length among the groups with long and short faces and reported findings that suggest more retrusive positioning of the maxilla in the group with long faces. In the present study, there was no significant difference in the maxillary length (A'-Ptm'). However, there were differences among the groups with normal and short lower anterior face height for mandibular length (Go-Pog). A positive correlation (Table 4) was found in the 3 groups, indicating that, as these measurements were increased, the tendency of the lower anterior face height to be increased was greater.
Opdebeeck et al. (16) verified that, in the presence of short rami, reduction of the total posterior facial height in the patients with long faces occurs when compared to the short faces. In this study, the height of the mandibular rami was not significantly different among the groups, demonstrating that this linear measurement does not influence the dimensions of the lower anterior face height, as concluded by Nanda (17) who reported that posterior face height and ramal height do not significantly differ between facial types.
Comparison of the Dental Linear Measurements (Dentoalveolar Heights)
Considering that the dental height increases with growth (12, 18) , the present study evaluated only the dentoalveolar heights in the phase of maximum spurt of pubertal growth, verifying that, in the incisor area the 3 groups differed in relation to the AUDH measurements and also for the ALDH measurements (p=0.002 and p=0.006). For AUDH measurements, significant differences were attributed to the groups with normal and excess lower anterior face height (averages of 27.66 and 29.23, respectively) and for ALDH measurements for the groups with normal and short lower anterior face height (averages of 40.10 and 38.50, respectively). Schendel et al. (2) and Janson et al. (10) observed that all anterior dental heights were larger in the group with excessive, and smaller in the group with short lower anterior face height, compared to the normal group. Fields et al. (4) observed that posterior dental heights were larger in the long face type and smaller in the short face type, although the differences in anterior dental height were not significant.
There was a positive correlation among anterior and posterior dentoalveolar heights with the proportion of the facial third, except for the maxillary posterior dentoalveolar height in the group with short lower anterior face height. In spite of the dentoalveolar heights in the group with short lower anterior face height not being smaller than that in the group with normal facial third, the Pearson correlation indicated that dentoalveolar height of the incisors was responsible for the variation of the lower facial third.
Overbite
In spite of the fact that the studied sample did not consider the vertical trespass of the incisors as a selection criterion, it is important to point out the influence or lack of influence of overbite in facial types. In this investigation, vertical trespass of the incisors was not correlated with the variation of the lower facial height. Bishara and Jakobsen (18) reported that overbite is correlated with the changes in the proportion N-ANS/ N-Me, during the growth period. Fleming (19) showed a correlation between the lower anterior face height and overbite. On the other hand, Linder-Aronson and Woodside (20) found no correlation between the lower anterior face height and overbite.
In patients with excessive lower anterior face height, the treatment plan without extraction should be concerned with extrusive mechanics such as the incorrect assembly of the accessories, vertical and intermaxillary elastics, and Kloehn extra-oral appliance, used during treatment. These mechanics could provoke dental extrusion and an increase of the dentoalveolar height, the measurement and clockwise rotation of the mandibular plane, and the lower anterior third facial height.
The correct diagnosis of the short lower anterior face height could indicate an etiologic factor, with the objective to modify lower anterior face height. Extrusion forces (construction of the appliance with the accessories positioned more cervically, vertical elastics of intercuspidation and intermaxillary class II or III, Kloehn extra-oral appliance with the outer bow below the inner bow to promote "tip-back" or with the outer bow above the inner bow) may be desirable to improve the vertical dimension in growing individuals with short lower anterior face height.
From the results obtained in this work, it was possible to conclude that: 1) comparing the measurements of the groups with short, normal and excessive lower anterior face height, it was observed that there were significant differences for palatal plane, axial inclinations of the permanent first molars, mandibular length, anterior upper and lower dentoalveolar height; 2) three anatomical parts were responsible for the variation of the lower face height: mandibular length, anterior upper and lower dentoalveolar height. Therefore, these cephalometric measurements may indicate the variation of the lower face height, rather than only the analysis of the proportion of the anterior facial height.
RESUMO
As dimensões dentoesqueléticas de indivíduos com padrão esquelético de Classe I foram comparadas na puberdade. Oitenta pacientes com maloclusão de Classe I foram selecionados, independente do trespasse vertical dos incisivos (sobremordida). A amostra foi dividida em 3 grupos: com altura facial inferior normal, diminuída e aumentada, baseados na proporção facial. As medidas dentoesqueléticas dos 3 grupos foram comparadas entre si. Nas medidas angulares os resultados mostraram que não houve diferenças na inclinação do plano mandibular. Nas medidas lineares o comprimento mandibular foi significantemente maior no grupo com terço facial diminuído, com correlação positiva nos 3 grupos. As alturas dentoalveolares dos incisivos apresentaram correlação positiva nos 3 grupos em relação ao terço facial inferior, mostrando serem responsáveis pela variação da altura facial inferior.
